We report here on a case of a 34-year-old man with unruptured aneurysm of the left sinus of Valsalva, and he presented with acute coronary syndrome due to the putative dynamic compression of both the left main coronary artery and the left circumflex coronary artery. The cardiac multislice computed tomography scanning and coronary angiogram revealed the compression of the two coronary arteries by the aneurysm of the left sinus of Valsalva. Aneurysmectomy was performed for surgical repair. After the surgery, the patient stayed asymptomatic during the 6-months of follow-up. 
Introduction
Although acute coronary syndrome(ACS) is generally caused by coronary arterial diseases, ACS in a few patients results from compression of the coronary artery by adjacent extra-coronary arterial structures such as aneurysm and tumor in the aorta or the heart. An aneurysm of the sinus of Valsalva is a rare congenital malformation. 1) This unruptured aneurysm is usually asymptomatic; 1) however, the aneurysm of the left sinus of Valsalva(ALSV) can compress the left coronary artery because of its adjacent location, which can result in myocardial ischemia. [5] [6] [7] [8] [9] [10] Unlike the previously reported cases that presented with effort angina and myocardial infarction, we report here on a 34-year-old man with unruptured ALSV, and he presented with resting chest pain and syncope that were probably due to the dynamic compression of the left main coronary artery and the left circumflex artery by the aneurysm.
Case
A 34-year-old man was admitted to the cardiology department due to recurrent resting chest pain and syncope that occurred in the middle of night. Three weeks previously, he developed substernal chest pain at midnight; the pain's nature was squeezing and its duration was several minutes. One week ago, the chest pain and syncope recurred at midnight. He was a nonsmoker and had no history of hypertension or diabetes mellitus. On admission, the physical examination and laboratory data, including the cardiac enzyme levels, did not showed any abnormalities. The chest radiograph delineated a normal cardiothoracic ratio and there was no focal lung lesion. The electrocardiogram showed a rS pattern of the QRS, T-wave inversion in the inferior leads and superior axis deviation of the QRS, which all suggested left anterior fascicular block. The transthoracic and transesophageal echocardiograms( Fig. 1) demonstrated a large unruptured ALSV and normal left ventricular systolic function in the absence of any regional wall motion abnormality. The exercise treadmill test didn't give rise to angina or ischemic ST change during maximal exercise. The coronary angiography proved that the left main coronary artery(LMCA) and the proximal left circumflex artery(LCX) were stretched and displaced upward (Fig. 2) . Ergonovine challenge testing in the right coronary artery was negative. The multislice spiral computed tomography(CT) and aortography revealed that an isolated aneurysm of the left sinus of Valsalva was compressing the LMCA and proximal LCX (Fig. 2, 3 ). An operation was performed using standard cardiopulmonary bypass. The aortic valve was normal. The unruptured saccular aneurysm (2.5×2.4 cm in diameter) arose from the central part of the left coronary sinus and the size of the opening of the aneurysm was 4 mm (Fig. 4) . The LMCA and proximal LCX were compressed and superiorly displaced by the aneurysm (Fig. 4A) . The opening of aneurysm was closed by continuous suture with using double velour Dacron patch, and the aneurysm's sac was removed. Postoperative multislice spiral CT showed good coronary flow without compression (Fig. 2B) . The patient was discharged without complications and he was asymptomatic during 6-months of follow-up.
Discussion
Aneurysms of the right and non-coronary sinuses occur more frequently than those of the left sinus, and (Fig. 2A) . Postoperative multislice CT scanning showed good coronary flow without compression (Fig. 2B) . The black arrows indicate that the left main coronary artery and proximal left circumflex artery were compressed by the aneurysm. Ao: aorta, An: aneurysm, LMCA: left main coronary artery, LAD: left descending artery, LCX: left circumflex artery. these aneurysms usually protrude and rupture into the right ventricle and right atrium.
B A
1) The ALSV is an extremely rare anomaly.
2) The unruptured aneurysm of the sinus of Valsalva does not cause any symptoms, but it can be potentially fatal if it ruptures into the cardiac chambers, the pulmonary artery or outside of the heart.
3)4) It may be detected in the form of myocardial infarction or ischemia owing to partial or complete compression of the left main coronary artery. [5] [6] [7] [8] [9] [10] Not only noninvasive diagnostic tools such as echocardiography, multislice CT and magnetic resonance imaging, but also invasive diagnostic tools such as cardiac catheterization aortography and selective coronary arteriography are helpful to demonstrate coronary artery compression. 5) A clear and satisfactory image that revealed the dynamic obstruction of the coronary artery in this patient was obtained via multislice CT scanning and aortography.
An aggressive surgical approach is recommended in order to prevent coronary artery obstruction that can lead to myocardial infarction or severe left ventricular ischemia.
8) The surgical methods to treat an unruptured aneurysm of the left sinus of Valsalva consist of closure of the opening of the aneurysm, replacement of the aortic valve, coronary artery bypass grafting or a combination of these. [8] [9] [10] Because this patient had a normal aortic valve and no visible atherosclerosis in his coronary artery, simple closure of the opening of the aneurysm and aneurysmectomy were performed. After the operation, the patient's chest pain and syncope disappeared.
Although we could not document the solid evidence of myocardial ischemia that was caused by dynamic compression of the left coronary artery, there were several possibilities that his ALSV might have caused the syncope and ischemic chest pain. First, vasospastic angina with and/or without the influence of an ALSV might cause a similar clinical situation. However, he had no risk factors for variant angina. Particularly, ergonovine testing in the right coronary artery was negative. Although we did not exclude spasm of the left coronary artery, variant angina was unlikely to be a diagnosis in our opinion. Second, we hypothesized that transient compression of the left coronary artery, including the left main coronary artery, might have caused myocardial ischemia and/or an undetected serious ventricular arrhythmia because the ALSV was a very compliant, thin membrane-walled sac whose volume was dependent on the intravascular volume via the opening of ALSV. It was reported that ALSV also might expand very rapidly and influence the coronary circulation and consequently lead to death.
11) ALSV has more risks than does an aneurysm of the right sinus of Valsalva. 6)8) Therefore, we should consider making emergency surgical repair, especially in the situation where the ALSV may disturb the coronary circulation. Disappearance of the patient's chest pain and syncope for six months after removal of ALSV supported this hypothesis Acute coronary syndrome is mostly caused by atherosclerotic coronary artery disease. However, rare congenital anomalies like ALSV are able to cause lifethreatening myocardial ischemia. Clinical cardiologist should keep in mind congenital abnormalities as a cause of myocardial ischemia, and especially for the younger patients who are without coronary risk factors.
